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Direct laser assisted Rapid Prototyping
in the binary system Al2O3- SiO2
Rapid Prototyping is qualied for the generation of individual components
in low quantities. A suitable way to prototype rapidly and directly such
parts without the use of organic binders is selective laser sintering of ceramic
materials in which liquid phase sintering occurs during sintering.
Prototypes with dierent microstructures are obtained in the binary sy-
stem alumina-silica by two dierent techniques, called Layer-wise Slurry De-
position (LSD) and Three-Dimensional Laser Surface Sintering (3D-LSS).
While in the LSD process the individual model is formed by the laser layer-
wise, in the LSS process the model is partially preformed by a ceramic forming
process prior to laser sintering. On the basis of electroacoustic and viscosity
measurements, stable slurries from alumina-silica powder mixtures and water
with a high uidity have been prepared for the layer deposition with a doctor
blade in the LSD process.
The low melting silica phase and the reaction sintering between alumina
and silica favours the rapid prototyping of pure ceramic parts. By courtesy
of laser parameter studies it was found out, that in the LSD process stable
models can only be received with a relative low alumina content. With the
LSS process a broader range of compositions can be manufactured. Due to
the dierent laser parameters during laser sintering of the models, diverse
density gradients and microstructures were obtained. The causal dependences
between laser sintering and the properties of the models will be discussed.
Due to industrial cooperations feasibility studies were done in the eld of
direct laser assisted Rapid Prototyping in the binary system
